Abstract-This study aims to examine the effectiveness of science learning which applied Contextual Teaching and Learning (CTL) to improve the critical thinking skills of elementary school students on the topic of balance and preservation of natural resources. This research is a part of a development study with the main focus on the analysis of the effectiveness of learning aids using one group pre-test post-test. The study was conducted at SD Al Muslim, one of the primary schools (SD) in East Java, with a total sample of 80 students divided into three classes. Before the learning with CTL approach was carried out, students were given pre-test of Critical Thinking Skills (KPS) and after learning, students were again given the same KPS test as the final test (post-test). Data in the form of KPS skills, activities, and student responses were respectively collected using KPS test instrument, student activity observation sheet, and student response question. The collected data were then analyzed using a paired t-test, ANOVA, and descriptive analysis. Research has shown that CTL-based science learning is effective in improving students' critical thinking skills.
I. INTRODUCTION
Critical thinking skill is an important aspect to be developed in the students' learning process (Jawa Pos, 2017: 11) . This is because the mastery of students' concepts of certain learning material can be improved through the development of students' critical thinking (Stiawan, 2014: 258) . There are several reasons why critical thinking skills are important to be studied and developed in the learning process. First, the fast growth of information and global competition today requires the ability of high-level thinking in solving complex problems, which is often unpredictable (Saavedra & Opfer, 2012: 8) . In this regard, critical thinking skills play important roles in the era of global competition since the level of complexity of problems in all aspects of modern life becomes higher (Facione, 2006) . Also, critical thinking is known as an essential aspect in analyzing, synthesizing, and evaluating all arguments in order to be able to make rational and responsible decisions. Furthermore, one of the skills as key to survival in a changing world is critical thinking skills; thus the basis of the education system should be adjusted (Fischer, 2003) . Besides, the benefits the students will have is the ability to solve problems both in the process of teaching and learning in the classroom or in the face of real problem experienced (Stiawan, 2014: 258) . Research also show that many students have low critical thinking skills (Nisa, 2017) . The results of interviews with school teachers around SD Al Muslim, an elementary school at Surabaya city, indicate that there are schools that do not have CTL-based natural science learning tools that can train and develop their critical thinking skills. This is also to solve a problem encountered in everyday life, through scientific activities or investigation, especially on the topic of the development and conservation of natural resources.
Nickerson (1987) stated, "with or without special training, everyone thinks". However, Nickerson (1994) suggested that what people should learn is "how to think more effectivelymore critically, more coherently, more creatively, more deeply than we often, perhaps typically do". Perhaps it is the ability to think and connect ideas that are the mark of a gifted person. If this is the case, then critical-thinking activities for gifted students are not options, but, rather, essential elements of every lesson conducted every day. If gifted students think critically on a regular basis, activities that do not give them a chance to exercise this strength are simply a waste of time. This study aims to find out how the effectiveness of natural science learning based on Contextual Teaching and Learning (CTL) in improving the critical thinking skills of elementary school students in science learning balance and preservation of natural resources. The result of a preliminary study of students' critical thinking skills test conducted at SD Al Muslim in a sample of fourth-grade students on balance and preservation of natural resources shows that only 20% of students are able to think critically. This means that the students' critical thinking skills in understanding the topic of balance and conservation of natural resources are still categorized as low-level understanding. Before the natural science learning with CTL approach was carried out, students were given pre-test of Critical Thinking Skills (KPS) and after learning, students were again given the same KPS test as the final test (post-test). Data in the form of KPS skills, activities, and student responses were collected using KPS test instrument, student activity observation sheet, and student response question. The collected data were then analyzed using a paired t-test, ANOVA, and descriptive analysis. One-Way ANOVA for N-gain test results of increasing critical thinking skills for the three classes obtained sig score = 0,119> 0.05, which means that the average increase of N-gain for the three classes is identical. Thus it can be concluded that the increase in N-gain for the three classes is consistent (see Table 7 ).
II. METHOD
This study used one group pre-test post-test design. In this study, the data collected directly by researchers by giving treatment to the class of experiments, observations, and questionnaires. Before the implementation of CTL-based learning, a preliminary test (pre-test) was performed, and after CTL-based learning was done, a final test (post-test) was performed.
The effectiveness of CTL-based learning is said to be effective if students critical thinking skills test increased significantly with the result of paired t-test sig <0.05, the percentage of student activity was in the range of 80% -100% and the percentage of students' responses was in the range ≥ 85%. The paired t-test was performed using significance level α = 0.05 (2-tailed). The score of pre-test obtained was tested for normality through the statistical test by using Shapiro-Wilk test with significance level α = 0.05 (2-tailed). The results of pre-test and post-test of students critical thinking skills were then analyzed with N-gain. The use of this technique is used to determine the level of KPS level increase of each student shown by the score (N-gain).
N - (Hake, 1999) where N-gain = gainscore; Spost = post-test score; Spre = pre-test score.
One-Way ANOVA statistical test was conducted in order to know the consistency of the average level of improvement of students' critical thinking skill, N-gain average after given CTL based learning in all three classes. The critical thinking skills test developed consisted of 11 descriptive questions in accordance with the indicator of critical thinking skills to be achieved. Learning tools in the form of a syllabus, lesson plan, BAS, worksheet, and KPS test used in this study have been validated with the following results. Because it is in the range 3.6 ≤ x ≤ 4.0 then it is very valid or can be used without revision (Nisa, 2017: 60) .
III. RESULTS AND DISCUSSION
Preliminary test result (pre-test) of critical thinking achieved mean of 25.9 and after CTL based learning there is an increase in the average value reaching 89,59. The paired t-test results show the overall sig value <0.05 and the value t of the calculated value are negative. This means that there is a significant increase between the pre-test and post-test scores of students' critical thinking skills; (see Table 2 ). The extent of the student's level of KPS improvement in the topic of balance and the preservation of natural resources by using CTL-based learning is obtained by N-gain calculation from pre-test and post-test. Tables 3 and 4 show pre-test and post-test data coming from normally distributed populations. Based on Table  5 it can be seen that the average increase of KPS class IV students of Ibnu Sina 0.84, class students of Ibnu Rusydi 0.86, and class students of Ibn Khaldun 0.88; This means that students in all three classes are experiencing the critical thinking skills increased with high levels.
Based on Table 6 . the homogeneity test of the average increase of N-gain for the three classes obtained the sig value = 0.177; this means the three classes have the same variance. Thus, it can be concluded that the increase in the average Ngain of the three classes comes from a population that is normally distributed and homogeneous. Result of One-Way ANOVA N-gain test results of increasing critical thinking skills for the three classes indicates that the sig score is 0.119 > 0.05. This means that the average increase of N-gain for the three classes is identical. Thus, it can be concluded that the increase in N-gain for the three classes is consistent (see Table  7 ). Observations from both observers indicate that student activity during learning is very good. The average of observation result from both observers showed that the students' activity of class IV Ibnu Sina is 3.90 with the percentage of implementation is 97.5%, class IV students of Ibnu Rusydi is 3.88 with the percentage of implementation is 97%, and class IV students of Ibnu Khaldun 3.86 with the percentage of implementation is 96.5%. The result of student activity average score is in the interval of 80%-100%, which means student activity during CTL-based natural science learning is excellent (see Table 8 ). The responses given by the students are in very positive category (see Figure 1) . Data of Figure 1 shows the responses of 80 students. The responses include 1) students are interested in learning materials, worksheet, BAS, KBM stages, questions are given; 2) students think that the learning is new in formulating problems and hypotheses, conducting investigation/practicum activities, analyzing investigation data; 3) students were glad when doing activities to formulate problems and hypotheses, conducting investigations/lab work, making conclusions, analysing problems; 4) easy to formulate problems on phenomena, formulate problems, conduct investigation/lab work, make conclusions, analyze daily problems; 5) eager to do the learning activities as done in this lesson on other topics. 
Figure 1. Student's Response to Teaching and Learning
Activities Overall, the average of the increase of critical thinking for those three classes is in high category. This is due to during the learning process, students are trained to be able to make a problem of analysis based on the illustration in the worksheet and phenomena that occur in daily life. Based on research data and communicated with variable operational definition, CTLbased learning is said to be effective because it successfully improves critical thinking skills (see Table 5 ). The results support and confirm the correctness of constructivist theory (Slavin, 2009 ) that students must find themselves and transform complex information, check new information with old rules and revise if the rules are no longer appropriate. This means students build their own knowledge in their minds meaningfully with student-centered teaching. The results showed that to gain knowledge or information students must actively build their own knowledge through learning activities. The data is also supported by previous researchers that the application of learning-based CTL can complete and improve the learning outcomes of biology students at faculty of mathematics and science, The state university of surabaya on Aves class. CTL-based learning provides opportunity and helps the students to gain an understanding of scientific methods in order to develop critical thinking skills, self-regulation, and understanding of specific topics (Eggen, 2012). This is reinforced by Glacier's opinion (in Fisher, 2003) , which states that critical thinking is a knowledge of inquiry or discovery. In addition, Tyler (in Redhana, 2003: 21) says that learning that provides opportunities for students to acquire skills in problemsolving will improve critical thinking skills. In addition, Tyler (in Redhana, 2003) argues that learning that provides opportunities for students to acquire skills in problem-solving will improve critical thinking skills. According to the research of L.M. Sartorelli and R. Swartz (in Hassoubah, 2004:96-110 observational skill. According to Facione (2016) , someone with critical thinking skill must be proficient in a certain cognitive skill, such as; skillful in doing interpreting, analyzing, evaluating, resuming, explaining, self-regulation, and developing character (disposition) to the critical thinking. The higher the level of critical thinking, the higher the level of difficulty. Furthermore, according to Langrehr (2006) , to train the critical thinking, students should be encouraged to answer questions that related to the following: (1) determine the consequence of a decision or event; (2) identify the assumption that used in a sentence. (3) determine the main issues. (4) find a bias based on the various point of view. (5) uncover the cause of an event. (6) choose some factors that support a decision.
IV. CONCLUSION
Contextual Teaching and Learning (CTL) of natural science learning is very effective in improving students' critical thinking skills shown by the finding that there is a significant increase in alpha 5% and the N-gain is categorized as high category. Suggestions that can be submitted by researchers: teachers/other researchers can make this research as a reference in learning natural science-based on Contextual Teaching and Learning (CTL) on other topics and other levels.
